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@ Semiconductor memory integrated circuit.

@ A semiconductor memory integrated circuit is 5

made up of a decoder (31), a memory maitrix (37),

and a decode output buffer (32) selectively receiving
‘&Ia first or second power source voltage. The decode A

output buffer is provided between the decoder and
D the memory matrix, and includes an inverter circuit |’—‘ Uy

(13) for inverting the output signal of the decoder, i3

and a MOS transistor (14) of a depletion mode, the
‘ogate of which is connected to the output terminal of
o';the inverter, the first end of which is connected to a ' 2

supply node of the first or second power source

voltage, and the second end of which is connected : Vss

Q.o a power voltage supply node of the inverter cir-
Ll cuit.
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Semiconductor memory integrated circuit

The present invention relates to a semiconduc-
tor memory device which is selectively supplied
with different power source voltages.

As known, in a nonvolatile memory device, in a
write mode to write data into memory cells, a high
voltage is applied to a decode line coupled with the
gate or drain of the memory cell to which data is to
be loaded.

Fig. 1 shows a circuit diagram of a major part
of a conventional EEPROM (electrically erasable
and programmable ROM) known as a nonvolatile
memory device. The operation of the EEPROM in
ease where the high voltage is applied to the
decode line, will be described. In response to a
chip enable signal CE supplied to a control circuit
or controller 51, the memory system is driven to be
in an operation mode. During the operation mode,
data is written into the memory cell by a write
signal WR supplied to the controller 51. Specifi-
cally, an address signal AD is decoded by a de-
coder 52, so that one of the decode lines 53 is
selected and energized to be set in logic "1" level.
The potential of the logic "1" level is applied,
through a selected cell row 55 (selected cell row)
connected to the selected decode line 53 in a
memory matrix 54, to a charge pump circuit 56
connected to the selected cell row. As a result, a
high voltage generated by a high voltage generator
57 is supplied to the decode line 53, through the
charge pump 56.

The charge pump 56 and the high voltage
generator 57 are respectively driven by clock sig-
nals CK1 and CK2.

Fig. 2 shows a detailed circuit diagram of the
charge pump circuit 56 in the memory system of
Fig. 1. In the charge pump 56, the gate of an n-
channel MOS transistor 61 is connected to the
decode line 53. A high voltage Vpp generated by
the high voltage generator 57 is applied to the
drain of the transistor 61. The source-drain path of
a n-channel MOS transistor 62 is inserted between
the gate and the source of the transistor 61. The
gate of the transistor 62 is connected to its drain.
Accordingly, the clock signal CK1 is supplied
through a capacitor 63 to the charge pump. During
the operation mode that the chip enable signal CE
is being generated, the clock signal CK1 is con-
stantly supplied at predetermined periods.

in the charge pump 56 thus arranged, the
decoder 52 applies a voltage of 5V, for example, to
a selected decoder line 53. The voltage is applied
through the selected cell row 55 to the gate of the
transistor 61 of the charge pump 56 connected to
the cell row. In response to the voltage, the transis-
tor 61 is turned on, so that with the high voltage
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Vpp applied to its drain, a voltage (5V) nearly equal
to the gate voltage of the transistor 61 is applied to
the gate and the drain of the transistor 62 and a
first end of the transistor 63. The voltage is boost-
ed through the pumping operation by the clock
signal CK1 applied to the second end of the ca-
pacitor 63 and swinging between 0V and 5V. The
boosted voltage is applied to the gate and the drain
of the transistor 62, and the first end of the capaci-
tor 63. The boosted voltage is also supplied to the
gate of the transistor 61 through the transistor 62.
The above sequence of operations is repeated, and
finally a voltage, which is the sum of the output
voltage Vpp of the high voltage generator 57 and
the boosted voltage "a" by the pumping of the
clock CKi1, is applied to the gate of the transistor
61, i.e., the selected decode line 53. In this way,
the voltage of a satisfactorily large amplitude is
applied to the cell row 54 coupled with the selected
decode line 53.

The non-selected decode line 53 receives OV
from the decoder 52, so that the transistor 61 of
the charge pump 56 coupled with the non-selected
decode line 53 is turned off.

The clock signal CK1 is applied to all of the
charge pumps 56 irrespective of their connections
to the selected line or non-selected decode line.
Accordingly, in the charge pumps coupled with the
non-selected decode lines, the pumping operation
is performed through the capacitor 63 when the
level of the clock signal changes, so that a minute
voltage is applied to the gate and the drain of the
transistor 82. Further, the minute voltage is applied
to the gate of the transistor 61 through the transis-
tor 62. Finally, the transistor 61 is turned on and
the high voltage Vcc generated by the high voitage
generator 57 is applied to the drain and the capaci-
tor 63 of the transistor 62. Thus, even for the non-
selected decode line, a current path is inevitably
formed, which is through the high voltage generator
57, the transistors 61 and 62 of the charge pump
56, and the non-selected decode line 53. As a
result, the high voltage generated by the high volt-
age generator 57 drops, and there is the possibility
that the high voltage Vpp, that is supplied to the
selected decoder line, is unsatisfactorily high. The
high voltage generator 57 is formed on the in-
tegrated circuit, and its current capacity is small.
Therefore, when the current path is formed, it can-
not generate a high voltage.

The charge pump 56 shown in Fig. 2 is con-
structed with n-channel MOS transistors. Generally,
the n-channel MOS transistor is turned on when the
voltage Vgs between the gate and the source ex-
ceeds the threshold voltage Vih. In the charge
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pump circuit 56, the drain voltage of the transistor
61 is Vpp and hence high. The effective threshold
voltage V of the transistor 61 is (Vith + 8), which is
higher than the theoretical value due to the back-
gate effect. Therefore, the voltage to turn on the n-
channel MOS transistor is increased by the back-
gate voltage 8, and is given by the following rela-
tion

Vgs > Vih + 8

where Vth : threshold voltage of the transistor 61,

8 : back-gate voltage due to the back-gate effect.

Thus, as the voltage Vpp is higher, it is more
difficult to turn on the transistor 61. To avoid this,
the charge pump should be operated at a low
voltage. In this case, the pumping operation nec-
essarily progresses at a low voltage. Accordingly,
the voltage required when the clock signal CK1
charges the capacitor 63 is low, resulting in a less
amount of increase of the gate - source voltage
Vgs of the transistor 62. The result is that the
transistor fails to turn on and the selected decode
line 53 is saturated at a certain voltage, and a
satisfactorily high voltage cannot be applied to the
selected decode line 53.

As described above, the conventional semicon-
ductor memory device using the charge pump cir-
cuit suffers from the great current loss, because
the pumping operation of the charge pump causes
the high voltage generator to flow 1o the non-
selected decode line. Further, when the memory
system is operated at a low voltage, the pumping
operation of the charge pump is not perfect. Ac-
cordingly, the high voltage, which is generated by
the high voltage generator and is supplied to the
selected decode line, is insufficiently high. As a
consequence, the dynamic characteristic of the
memory system is degraded.

Accordingly, an object of the present invention
is to provide a semiconductor memory device
which is free from the deleterious current flowing
from the high voltage generator to the non-selected
decode line, and is operable at a low voltage.

According to the present invention, there is
provided a semiconductor memory integrated cir-
cuit comprising: a decoder; a memory matrix; and
a decode output buffer selectively receiving a first
or second power source voltage. The decode out-
put buffer is provided between the decoder and the
memory matrix, and comprises an inverter circuit
for inverting the output signal of the decoder, and a
MOS transistor of the depletion mode, of which the
gate is connected to the output terminal of the
inverter, the first end is connected to a supply
node of the first or second power source voltage,
and the second end is connected to a power volt-
age supply node of the inverter circuit.

The semiconductor memory integrated circuit
thus arranged uses the decode output buffer in-
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stead of the charge pump. The decode output
buffer is of an inverter circuit arrangement and is
provided between the decoder and the memory
matrix. The normal read voltage or the normal write
high voltage is selectively applied as a power
source to the decode output buffer. The power
source voltage is applied to the non-selected de-
code line, and inverted by an inverter circuit con-
tained in the decode output buffer. The inverted
signal is inputted to the gate of the MOS transistor
of the depletion mode, thereby to charge the power
source voltage supply node by the threshold volt-
age of that MOS transistor. A reference voltage is
applied to the selected decode line. The inverter
circuit in the decode output buffer is inverted by
the charge voltage at the power source supply
node, through the MOS transistor of the depletion
mode. The output signal of the inverter circuit is
fed back to the gate of the MOS transistor, and is
boosted up to a desired voltage. With this, no
stationary current flows through the non-selected
decode line.

This invention can be more fully understood
from the following detailed description when taken
in conjunction with the accompanying drawings, in
which:

Fig. 1 shows a block diagram of a conven-
tional semiconductor memory integrated circuit;

Fig. 2 is a circuit diagram of a charge pump
circuit used in the semiconductor memory of Fig.
1;

Fig. 3 is a circuit diagram of a decode output
buffer in a semiconductor memory integrated cir-
cuit according to an embodiment of the present
invention;

Fig. 4 is a circuit diagram of a decode output
buffer in a semiconductior memory integrated cir-
cuit according to another embodiment of the
present invention;

Fig. 5 is a circuit diagram of a decode output
buffer in a semiconductor memory integrated cir-
cuit according to yet another embodiment of the
present invention;

Fig. 6 is a circuit diagram of a decode output
buffer in a semiconductor memory integrated cir-
cuit according to a further embodiment of the
present invention;

Fig. 7 shows a block diagram of a semicon-
ductor memory integrated circuit using any of the
decode output buffers of Figs. 3 to 6; and

Fig. 8 is a circuit diagram of a high voltage
generator used in the semiconductor memory of
Fig. 7.

Figs. 3 to B, respectively, show first to fourth
embodiments of semiconductor memory integrated
circuits according to the present invention. These
are specific circuit diagrams of decode output buff-
ers, which are available for an EEPROM
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(electrically erasable and programmable ROM)
structured as shown in Fig. 7. The EEPROM is
placed in an operation mode by a chip enabie
signal CE that is applied to a controller 35. During
this operation mode, data is written into the mem-
ory cell by a write signal WR supplied to the
controller 35. To write data, an input address signal
AD is decoded by a decoder 31 and is applied to a
decode output buffer or buffers 32. The decode
output buffer 32 is coupled with a power source
switching circuit or selector 33, which is coupled
with a high voltage generator 34 for generating a
high voltage Vpp and a normal power source volt-
age Vcc, and further coupled with a control circuit
or controller 35. Under control of the controller 35,
the selector 33 selects one of the voitages Vpp and
Vce, and supplies it as a power source voltage to
the output buffer or buffers 32. The output voltage
of the output buffer 32 is applied to a correspond-
ing cell row 38 in the memory cell matrix 37, by
way of the decode line 36 led from that cell row.

The high voltage generator 34, as shown in
Fig. 8, is constructed with a piurality of n-channei
MOS transistors 41 whose gate and drain are con-
nected in series. The drain of the MOS ftransistor at
the first stage of the transistor series serves as a
power source terminal receiving the power source
voltage Vcc. The gates of the transistors of the
even numbered stages of the transistor series are
respectively coupled for reception with a clock sig-
nal CK through capacitors 45. The gates of the
transistors of the odd numbered stages of the
transistor series, which starts with the third stage of
the transistor series, are coupled for reception with
a complementary clock signal CK , through an
inverter and transistors 45. By the clock signals CK
and CK , the capacitors 45 are repeatedly charged
and discharged. In the other words, in synchronism
with the clock signals CK and CK', the charges in
the capacitor 45 in one of those stages of transis-
tors are additively and progresssively transferred
through its stage of transistor 45 to the next stage
of the transistor 45. Finally, the charges thus in-
creased are outputted from the source of the final
stage of transistor 41, viz., the output terminal, in
the form of the high voltage Vpp. The clock signal
CK is constantly generated at fixed periods by a
clock pulse generator (not shown), during the op-
eration mode in which the enable signal CE of the
EEPROM is being generated.

Fig. 3 shows a circuit arrangement of a decode
output buffer, which is available for the semicon-
ductor memory of Fig. 7. As shown, the output
buffer is made up of an inverter 13 and an n-
channel MOS transistor 14 of the depletion mode.
The inverter 13 comprises p- and n-channel MOS
transistors 11 and 12. These transistors 11 and 12
are interconnected at the gates. An input terminal
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In is coupled with the interconnected gates of the
transistors. The transistors 11 and 12 are also
interconnected at the drains. An output terminal
Out is coupled with the interconnected drains of
the transistors. The transistor 14 is coupled at the
gate with the output terminal Out, at the source
with the source of the transistor 11 in the inverter
13, and at the drain with a power source terminal
15. The terminal 15 selectively receives the voltage
Vce or Vpp through the power source selector 33
(see Fig. 7). The source of the transistor 12 is
connected to a reference voltage Vss.

The operation of the decode output buffer thus
arranged will be described with reference to Figs. 3
and 7. It is assumed that the selector 33 selects
the power source voltage Vec of 5V, for example,
and couples it with the power source terminal 15 of
the decode output buffer 32.

When the output signal of the decoder 31 is in
a non-select level, the voltage of the output signal
is the voltage Vcc, i.e. 5V. In this case, the 5V
appears at the input terminal In, and turns on the
transistor 12, and the output buffer produces an
output signal of OV at the output terminal Out. The
0V signal is applied to the gate of the transistor 14,
and is outputted from the output terminal Out. The
voltage is applied through the non-selected decode
fine 36 led from the output terminal Out to the cell
row 38 coupled with the decode line 36. Since the
transistor 14 is of the depletion type and receives
at the drain the 5V voltage through the terminal 15,
current flows from the terminal 15 into the transis-
tor 14 and charges a node A through the transistor
14. When the charge to the node A progresses and
reaches a voltage equal to an absolute value of the
threshold voltage of the transistor 14, the transistor
14 is cut off. Since the node A is at that voltage,
the transistor 11 coupled at the gate with the 5V
voltage is in an off state. Thus, when the output
signal of the decoder 31 is in a non-select level,
the output terminal Out is kept at 0V, and hence
the cell row 38 coupled with the non-selected de-
code line 36 is also kept at OV.

When the output signal of the decoder 31 is in
a select level, the potential of the output signal is
0V, and hence 0V is applied to the input terminal In
of the output buffer. In turn, the transistor 12 is
turned off. At this time, the node A has been
charged to the voltage equal to the absolute value
of the threshold voltage of the transistor 14, and
hence the transistor 11 is turned on. Accordingly,
that voltage appears at the output terminal Out
through the transistor 11. The voltage is fed back
to the gate of the transistor 14, so that the voltage
at the node A is increased by the gate voltage of
the transistor 14. Finally, the voltage 5V applied to
the power source terminal 15 is outputted from the
output terminal 15. Thus, when the output signal of
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the decoder 31 is in the select level, the output
terminal Out is kept at 5V, and hence the 5V signal
is applied to the cell row connected to the selected
decode line 36 (see Fig. 7).

Let us now consider a case that the high volt-
age Vpp, e.g., 20V, is applied to the power source
terminal 15. In this case, if the decode output
signal is in the non-select leve! of 5V, the transistor
12 is turned on, and the voltage of OV appears at
the output terminal Out. The 0V output signal is
applied to the gate of the transistor 14. Then, the
transistor 14 is turned on and allows a current to
flow from the terminal 15 to the node A. This node
is charged by the current, up to the voltage equal
to the absolute value of the threshold voltage of the
transistor 14. Then, the transistor 14 is turned off.
At this time, the transistor 11, which has been at
5V at the gate, is also turned off, because the node
A is at that voltage. Accordingly, the 0V is applied
to the cell row 38 connected o the non-selected
decode line 36. When the decode output signal is
at 0V, the transistor 12 is turned off. Since the
node A has been charged at the voltage equal to
the absolute value of the threshold voltage of the
transistor 14, the transistor 11 is turned on. As a
result, the signal of that voltage appears at the
output terminal Out. This voltage is fed back to the
gate of the transistor 14, and the voltage at the
node A is further increased by the gate voltage of
the transistor 14. Finally, the voltage of 20V applied
to the terminal 15 is outputted from the output
terminal Out. Accordingly, the 20V voltage is ap-
plied to the cell row 38 connected the selected
decode line 36.

In the semiconductor memory integrated circuit
(IC) thus arranged, the selected decode line is
fixed at OV, and the non-selected decode line, at
5V. No increase of the decode line voltage will
occur, whereas in the conventional memory IC us-
ing the pumping circuits, the decode line voltage is
increased by the pumping action. Accordingly, ir-
respective of the power source voltages Vec and
Vpp applied to the power source terminal 15, the
current flow in the non-selected decode line is
caused by only the current to charge the node A
that is caused by the voltage applied to the termi-
nal 15, and by the current to discharge the output
terminal Qut through the transistor 12. The current
flow in the selected decode line is cause by only
the current to charge the output terminal Out
through the transistors 14 and 11. Thus, no current
flows from the terminal 15 to the non-selected code
line, ensuring the supply of a stable voltage to a
desired cell row.

Fig. 4 shows another arrangement of the de-
code output buffer according to the present inven-
tion. In the output buffer of Fig. 4, when the transis-
tor 11 which receives at the gate the voltage of QV
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from the input terminal In, is turned on, the voltage
equal to the threshold voltage of the transistor 14
that has been set at the node A, starts to charge
the output terminal Out. By feeding back this volt-
age, it is charged by the voltage applied to the
terminal 15. Accordingly, relatively much time is
consumed till the output terminal Out has been
satisfactorily charged. This results in a delay of the
operation of the memory IC. To minimize the op-
eration delay, an n-channel MOS transistor 16 of
the depletion mode is provided between the power
source voltage Vcc of 5V and the node A. A centrol
signal of the controller 35 is applied fo the gate of
the transistor 16 so that it is turned on when 5V is
applied to the input terminal In. With the application
of the 5 V voltage, the node A is charged up to 5V.
In the circuit arrangement of the output buffer of
Fig. 4, the initial voltage at the start of the charging
is high, 5V. Accordingly, the output buffer can
more quickly charge the output terminal Out than
the output buffer of Fig. 3.

Fig. 5 shows a yet another arrangement of the
decode output buffer according to the present in-
vention. As shown, the input terminal In is con-
nected to the interconnected gates of p- and n-
channel MOS transistors 21 and 22, which make up
an inverter 23. The source of the transistor 21 in
the inverter 23 is coupled with the power source
voltage Vcc. The source of the transistor 22 is
connected to the reference voltage Vss. The inter-
connected drains of the transistors 21 and 22 in the
inverter 23 are connected to the output terminal
Out, through the source - drain path of an n-
channel MOS transistor 24 of the depietion type
whose gate is coupled for reception with a control
signal S which is derived from the controller 33
(Fig. 7). The interconnected gates of the inverter 23
are coupled with the gate of a p-channel MOS
transistor 25 whose drain is connected to the out-
put terminal Out. The terminal Out is also con-
nected to the gate of a p-channel MOS transistor
26. The transistor 26 is connected at the source to
the source of the transistor 25, and at the drain to
the power source terminal 27. A power source
terminal 27 is selectively coupled for reception with
the voltage Vec or Vpp, through the power source
selector 33 (Fig. 7).

In operation, the power source voltage Vcc of
2V, for example, is applied‘as the power source
voltage Vcc to the inverter 23. The control signal S
is in logic "1" level when the normal voltage Vcc of
2V is applied to the terminal 27, and is in logic "0"
level when the write voltage Vpp (20V) is applied fo
the terminal.

It is assumed now that the selector 33 (Fig. 7)
selects the voltage Vec of 2V and applies it to the
power source terminal 27 of the buffer 32. When
the output signal of the decoder 31 is in the non-
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select level, the decode output signal is at 2V. At
this time, the transistor 21 is turned off, while the
transistor 22 is turned on. Accordingly, the output
signal of the inverter 23 is at OV. Since the transis-
tor 24 is in an on state, the output terminal Out is
also at OV. As a result, the transistor 26 whose gate
is at OV is turned on. If the threshoid voltage of the
transistor 26 is below 2V, the transistor 26 is cut off
when the node A between the transistors 25 and 26
is charged up to the absolute value of the threshold
voltage of the transistor 26. As a result, when the
decoder output signal is in the non-select level, the
charge to discharge the output terminal Out up to
OV flows through the transistors 24 and 22 toward
the power source Vss. Therefore, there is no cur-
rent flowing from the terminal 27 through the tran-
sistors 26 and 25 to the non-selected decode line.
When the output signal of the decoder 31 is in the
select level, the transistor 22 is turned off, and the
transistor 21 is turned on. Accordingly, the output
signal of the inverter 23 is at 2V. Since the transis-
tor 24 has also been in an on state, the output
terminal Out is also at 2V. The -2V is applied to the
gate of the transistor 26 to turn on the transistor.
With presence of OV at the input terminal In, the
transistor 25 is turned on, so that the 2V applied to
the power source terminal 27 appears at the output
terminal Out. At this time, the transistor 22 is in an
off state, no current flows through the transistor 21
to the power source Vss. Only the current to
charge the output terminal Out flows through the
transistor 22.

Consider a case that the high voltage Vcc, e.g..
20V, is applied to the power source terminal 15.
When the output signal of the decoder 31 is in the
non-select level, the 2V is applied to the input
terminal In. As a result, the transistor 21 is turned
off, and the transistor 22 is turned on. Accordingly,
the output signal of the inverter 23 is at OV. At this
time, the transistor 24 whose gate receives the
control signal of logic "0" level (V) has been in an
on state. Therefore, the output terminal Out is also
at OV. The transistor 26 whose gate receives the
OV is turned on. At this time, the transistor 25
which has received the OV from the input terminal
In, has been in an off state. After the node A is
charged by an amount of the threshold voltage of
the transistor 26, the transistor 26 is cut off. The
result is that, as described, when the decoder
output is in the non-select level, only the current to
discharge the output terminal Out up to oV flows
through the transistors 24 and 22 to the reference
voltage source Vss. No current flows from the
power source terminal 27 to the non-selected de-
code line through the transistors 26 and 25. When
the decoder output signal is in the select level, OV
is applied to the input terminal In. Accordingly, the
transistor 22 is turned off, and the transistor 21 is
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turned on. As a result, the output of the inverter 23
is at 2V. The transistor 24 which is coupled at the
gate with the control signal S of logic "0" level (OV)
is cut off when the output terminal Out is charged
up to the the absolute value of the threshold volt-
age of the transistor 24. The transistor 26 whose
gate is coupled with the voltage of the output
terminal Out, is turned on, and the sum of its gate
voltage and that absolute vaiue voltage is outputted
to the node A. At this time, the transistor 25 that is
coupled for reception with the 2V from the input
terminal in, has been in an on state. Accordingly,
the voltage at the node A is outputted to the output
terminal Out, and is fed back through the gate of
the transistor 26. Finally, the high voitage Vpp at
the power source terminal 27 is outputted. In this
case, the transistors 22 and 24 are in a cut-off
state, and hence the high voltage Vpp at the power
source terminal 27 causes no current.

Fig. 6 shows a still further arrangement of the
decode output buffer. In the output buffer, OV is
applied to the input terminal In, and the transistor
25 is turned on. The voltage equal to the threshold
voltage of the transistor 26, which has been at the
node A, starts to charge the output terminal Out.
With the feed-back of the charged voltage, it is
charged by the voltage applied to the power source
terminal 27. The threshold voltage of the transistor
26 is very low. Because of this, much time is taken
to satisfactorily charge the output terminal Out.
This results in an operation delay of the output
buffer. To minimize this, a p-channel MOS transis-
tor and an n-channel MOS transistor 29 of the LE
(low emitter) depletion mode, which are connected
in series, are inserted between the voltage source
Vee and the node A. The output signal of the
inverter 23 is applied to the gate of the transistor
28, and the input signal at the input terminal In is
applied to the gate of the transistor 29. The transis-
tor 29 is turned on at the non-select time to charge
the node A at 2V. With this, the initial voltage is
high, 5V, at the start of charging, and therefore, the
output buffer of Fig. 6 can more quickly charge the
output terminal Out up to a satisfactorily high volt-
age than the output buffer of Fig. 5.

As seen from the foregoing description, when
any of the decode output buffers of Figs. 3 to 6 is
assembled into the semiconductor memory inte-
grated circuit, the memory IC is operable to write
and read data to and from the memory cells, with
extremely less amount of current loss. In the output
buffers as mentioned above, the CMOS inverter are
used for the decode output buffers 32. It is evident
that it may be replaced by any type of circuit if it is
able to invert the input signal. Other voltages than
5V and 2V may be appropriately selected, if re-
quired.

As described above, the present invention has
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successfully provided a semiconductor memory in-
tegrated circuit, which is free from the deleterious
current flowing to the non-selected decode line,
and is operable at a low voltage and hence with
low power dissipation.

Reference signs in the claims are intended for
better understanding and shall not limit the scope.

Claims

1. A semiconductor memory integrated circuit
characterized by comprising:
a decoder (31);
a memory mairix (38); and
a decode output buffer (32) selectively receiving a
first or second power source voltage, said decode
output buffer being provided between said decoder
and said memory matrix, and including
an inverter circuit (13) for inverting the output sig-
nal of said decoder, and
a MOS transistor (14) of a depletion mode, the gate
of which is connected to the output terminal of said
inverter, the first end of which is connected to a
supply node of said first or second power source
voltage, and the second end of which is connected
to a power voltage supply node of said inverter
circuit.

2. A semiconductor memory integrated circuit
characterized by comprising:
a decoder (31);
a memory matrix (38); and
a decode output buffer (32) selectively receiving a
first or second power source voltage, said decode
output buffer being provided between said decoder
and said memory matrix, and including
an inverter circuit (13) for inverting the output sig-
nal of said decoder,
a first MOS transistor (14) of a depletion mode, the
gate of which is connected to the output terminal of
said inverter, the first end of which is connected to
a supply node of said first or second power source
voltage, and the second end of which is connected
to a power voltage supply node of said inverter
circuit, and
a second MOS transistor (16) of the depletion
mode, the first end of which is connected to a third
power source voltage supply node, and the second
end of which is connected to the power voltage
supply node of said inverter circuit, the conduction
of said second MOS transistor conduction being
controlled in accordance with the output signal of
said decoder.

3. A semiconductor memory integrated circuit
characterized by comprising:
a decoder (31);
a memory matrix (38); and
a decode output buffer (32) selectively receiving a
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first or second power source voltage, said decode
output buffer being provided between said decoder
and said memory matrix, and including
an inverter circuit (23) for inverting the output sig-
nal of said decoder,
a first MOS transistor (24) of a depletion mode, the
first end of which is connected to the output termi-
nal of said inverter and the gate of which is sup-
plied with a control signal,
a second MOS transistor (26) of the depletion
mode, the Tirst end of which is connected to a node
supplied with said first or second power source
voltage, and the gate of which is connected to the
second end of said first transistor, and
a third MOS transistor (25), the first end of which is
connected to the second end of said second MOS
transistor, the second end of which is connected to
the second end of said first MOS transistor, and
the gate of which is supplied with the output signal
of said decoder.

4. A semiconductor memory integrated circuit
characterized by comprising:
a decoder (31);
a memory matrix (38); and
a decode output buffer (32) selectively receiving a
first or second power source voltage, said decode
output buffer being provided between said decoder
and said memory matrix, and including
an inverter circuit (23) for inverting the output sig-
nal of said decoder,
a first MOS transistor (24) of a depletion mode, the
first end of which is connected to the output termi-
nal of said inverter, and the gate of which is sup-
plied with a control signal,
a second MOS fransistor (26) of the depletion
mode, the first end of which is connected to a node
supplied with said first or second power source
voltage, and the gate of which is connected to the
second end of said first transistor,
a third MOS transistor (25), the first end of which is
connected to the second end of said second MOS
transistor, the second end of which is connected to
the second end of said first MOS transistor, and
the gate of which is supplied with the output signal
of said decoder,
a fourth MOS transistor (28), the first end of which
is connected to a third power source voltage sup-
ply node, and the gate of which is supplied with the
output signal of said decoder, and
a fifth MOS ftransistor (29), one end of which is
connected to the second end of said fourth transis-
tor, the second end of which is connected to the
first end of said third MOS transistor, and the gate
of which is supplied with the output signal of said
decoder.
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